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SURVIVAL AND GROWTH OF WALLEYE FRY AND FINGERLINGS 
FED A DIET OF BEEF LIVER AND TROUT PELLETS 


by 
W.F. Cheshire and K.L. Steele 


Abstract 


It has now been clearly demonstrated that welleye 
fingerlings can be trained to feed on an artificial 
diet and survive. In addition, walleye fingerlings 
have been trained to feed on trout crumbles. At 
present it appears the most promising development 

in walleye rearing methods will take place through 
rearing walleye in fertilized ponds for about one 
month, then transferring them to troughs where they 
can be trained to feed on artificial food. Attempts 
to date to rear walleye on artificial food, starting 
at the fry stage, have not been successful. 


Introduction 


Cannibalism has been the main problem to date in pond rearing 
young walleye (Cheshire and Steele, 1963; Smith and Moyle 1943; 
Dobie 1956). Young walleye feed on zooplankton and insects during 
the early part of their life until they reach about 30 mm in length, 
After this, zooplankters become less important and fish become more 
prominent in their diet demand (see Figure 4, Cheshire and Steele 
1963). Young walleye can be reared in fertilized ponds up to about 
35 mm in length for less than one cent apiece (Cheshire and Steele 
1963), however, it becomes impractical to pond rear walleye to larger 
Sizes. Pond rearing walleye to about 60 mm in length costs as much 
as 35 cents apiece (Cheshire and Steele 1962), 


Cannibalism could possibly be controlled in ponds if a 
suitable natural food could be found. Martin (1958) was able to pond 
rear a small number of walleye, past the stage when they normally 
turn cannibalistic, by feeding them minnows; this was not faund practical 
for rearing walleye in large numbers. The success of walleye rearing 
under the above circumstances will depend completely on the supply of 
food available to feed the young walleye. 
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It was thought young walleye could be reared beyond the 
cannibalistic stage if they could be trained to feed on an artificial 
food that was suitable and readily available. Further refinement could 

possibly be made if the fertilized pond rearing period could be 
by-passed. This would avoid training the fish to feed on one type of 
food and then converting them to another type later on. Whether more 
walleye could be reared from fewer eggs by by-passing the pond rearing 
stage is not known at present. 


Review 


Experimental feeding of young walleye with beef liver and 
trout pellets was first tried at the White Lake Hatchery in 1965 
(Cheshire, 1966). Newly hatched walleye fry were stocked in fertilized 
ponds and reared to lengths ranging from 44 to 55 mm (1.8 to 2.2 inches), 
A total of 8,163 fingerlings were then taken from the ponds and placed 
in troughs where they were fed a mixture of ground beef liver and trout 
pellets. About five to seven weeks elapsed before the fingerlings 
fed well on the food presented. Losses were high during the first 
part of the rearing period, however, this was reduced to less than 
5 percent during the last forty days of the experiment. A total of 
2,030 fingerlings were reared to lengths ranging from 96 to 102.5 
mm (approximately 4 inches), which resulted in 24.9 percent survival. 


The data suggested that length growth rates of the young 
Walleye on the liver - pellet mixture varied from 36 to 65 percent 
of the growth rate found during the earlier pond rearing period. 


An attempt was made in 1966 (Cheshire and Steele, 1966) to 
determine whether walleye fry would survive if they were fed ground 
beef liver, however, this was not successful. Since the fry were not 
fed during the first five days after hatching, it was felt more tests 
were required to determine whether walleye fry would survive if food 
Was made available to them as soon as they hatched. 


| Purpose 


The main purpose of the walleye feeding program is to determine 
Whether young walleye can be trained to feed on an artificial food 
that is readily obtainable. 


The general purpose of the 1967 walleye feeding program was 
to determine whether the fingerling feeding results obtained in 1965 
could be repeated, and whether improvements could be made in the 
feeding techniques. 
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. The specific purposes of the 1967 feeding program were as 
follows: 


1. Determine whether fry would survive if fed as soon as 
they hatched, Last year (1966) the fry, which were held in troughs, 
were not fed during the first five days after hatching. 


2. Determine whether more frequent feeding of fingerlings 
would shorten the conditioning period and improve survival. In 1965 
the fingerlings were fed only three times a day, and it required five 
to seven weeks before the fingerlings started to show signs of growth. 


3. Determine the size and time when fingerlings will 
accept artificial food most readily. Fingerlings were not tested with 
artificial food in 1965 wmtil they were 44 to 55 mm. in length. 


Fry Feeding 


Four groups of fry, 25 thousand in each group, were put in 
separate troughs immediately after hatching and presented with finely 
ground beef liver and trout crumbles. Three methods of feeding were 
tried, In the first method, the food was squeezed through a wire 
screen, 24 wires to the inch, and allowed to float in the water. The 
food was squeezed through fine bolting cloth in the second method, then 
floated in the water. The third method consisted of smearing the food 
around the outside of earthen flower pots, which were inverted and 
placed in the trough. The fry were fed ground liver alone, and ground 
liver mixed with trout crumbles and codliver oil. The initial fry 
feeding experiments are summarized in Table 1. 


Observations made on the behaviour of the fry during the 
feeding experiments suggested the fry were showing some interest in 
the food smeared on the flower pots. This experiment lasted no longer 
than 10 days, since all fry had died by that time. The flower pots 
were kept close together during the feeding period, which resulted 
in the fry being crowded together. Mortality might have been controlled 
if the flower pots had been dispersed to some extent after the fry 
had started to feed, 


The bolting cloth and screen methods resulted in the gills 
of the fry becoming clogged with food particles. Neither of these 
methods showed any promise. 


A second attempt was made to determine whether young walleye 
could be encouraged to feed successfully on the liver, pellet and 
codliver oil mixture at a later stage. Young walleye 15.5 mm long 
were removed from one of the rearing ponds and put in troughs. The 
screen and flower pot methods were tested as before. The ground beef 
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Om 
liver mixed with trout crumbles and codliver oil was the only food 
tested. After four days the experiment was terminated, since it was 
| evident this was not going to be successful because of the heavy 

| Losses of fry. 


Fingerling Feeding Experiments 


A total of 9,557 fingerlings, ranging in size from 36.1 mm 
to 39.9 mm were removed from the ponds and fed artificial food. The 
fingerlings were tested with 3 food mixtures; ground beef liver, 
ground beef liver mixed with crushed trout pellets, and crushed trout 
pellets alone, Fingerlings were fed once every hour for about a 
| month, after which the frequency of feeding was reduced gradually to 
|} twice a day. The fingerlings were finally put on a diet of crushed 
trout pellets six days a week and ground beef liver one day a week. 


Survival 


Table 11 shows the number of fingerlings put in each trough, 
loss and survival, and length of the rearing period for each trough. 
Available data on length of fish when put in and removed are also 
included. 


Table 111 shows loss and survival as percent of the fish 
put in for each trough. Fish were transferred from one trough to 
another for convenience in feeding when the number of surviving fish 
became low. Trough number 6 was an exception; the fish in this 
trough were relatively large (size not recorded) and it was felt 
unwise to put them in with smaller fish. In view of this transfer of 
fish from one trough to another it was necessary to calculate a 
corrected survival to estimate what the expected survival would be 
for each separate trough. 


A total of 9,557 fingerlings were put in troughs for the 
feeding experiments. After being reared from periods ranging from 
95 to 110 days, a total of 793 fingerlings survived (Table 11). This 
resulted in 8.3 percent survival for the 1967 program (Table 111). 


Table IV compares the over-all experimental fingerling 
feeding results for 1965 and 1967. Higher survival was achieved in 
1965 (24.9%) than in 1967 (8.3%). The fingerlings were pond reared 
to a larger size (44.0 mm to 55.0 mm) in 1965 than in 1967 (36.2 mm 
to 39.9 mm) and the fingerlings grew to a larger size in 1965 (96.0 mm 
to 102.5 mm) than in 1967 (91.9 mm to 95.5 mm). 

The records show the 1965 fingerling feeding results were 
clearly more successful than the 1967 results (Table IV). On the 
other hand, the fingerling response to feeding in 1965 was much 
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}slower than in 1967. The fingerlings were fed no more than three 

times a day in 1965, and it required a conditioning period ranging from 
15 to 7 weeks before the fingerlings started to feed properly. In 
11967 the fingerlings were fed once every hour for the first part of 

| the rearing period; on this schedule it required no more than ten days 
before the fingerlings began to feed properly. The length of time 

|) the fingerlings were fed on an hourly schedule varied between troughs, 
and ranged from 21 to 50 days; after this the feeding schedule was 
gradually reduced to twice a day to reduce the manpower requirements 
for feeding. 


| Malachite Green Treatment 


| Heavy mortality was observed during the early part of the 

| feeding trials in 1967 which did not appear to be due to the food, 

| since the fingerlings were feeding well, and the diet used was the 
Same as that used in 1965. It was felt that sanitation may have been 
| the problem, and the fingerlings were therefore treated regularly 

with malachite green using the flush method. The mortality was reduced 
considerably as soon as treatment was started. Table V shows the 
fingerling survival in each trough and the length of time the 

| fingerlings were kept in the troughs before being treated. A 
comparison of the data for troughs 8 and 10 (Tatle V) indicate that 
survival can be improved through regular malachite green treatment. 

| Fingerlings in trough 8 were not treated which resulted in only 

10.2 percent survival after 8 days; treatment was started in trough 

10 the day after the fingerlings were put in and survival was higher 
after 12 days. On the other hand, a comparison of data from troughs 
72 and 13 (Table V) suggest the significance of regular malachite 
green treatment to survival may not be too important. A more complete 
description and examination of the malachite green treatment will be 
made in a future report. 


Cannibalism 


Data on numbers of fingerlings put in troughs, the numbers 
“0£ dead fish removed (loss counted), and the numbers surviving were 
fecorded for a number of troughs (Table 11). The losses unaccounted 
for were the closest estimates available on losses due to cannibalism. 
Table 111 indicates that losses due to cannibalism ranged from 2.9 

to 12.3 percent during the trough rearing period. 


Fingerling Growth and Water Temperature 


Data available on fingerling growth, in terms of mean length 
in mm and number of fish per pound, are shown with the trend in mean 
water temperature in °F during the rearing period in Figures 1 to 4 
inclusive. 
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6. 
Fingerlings in troughs 9, 11, and 12 showed an initial lag 
| in length growth for the first 7 to 10 days (Figures 1, 2, and 3). 
Trough 13 (Figure 4) showed an initial lag in weight growth; length 
measurements were not taken at first to determine whether there was 
an initial lag in length growth in trough 13. 


| Figures 1, 2, and 3 indicate that fingerling growth slows 

down after mean water temperatures drop below 70°F. On the other 
hand, Figure 4 (Trough 13) shows a similar trend in growth rate during 
the complete trough rearing period. 


Fingerling Feeding Rates 


Three different diets were fed to the fingerlings during the 
rearing period; ground beef liver, ground beef liver mixed with trout 
erumbles, and trout crumbles alone, The liver and crumbles mixture 
consisted of 2 parts liver mixed with 1 part crumbles by weight. 
Codliver oil was mixed with the liver alone and the liver-crumbles 
mixture at the rate af 5 teaspoons of codliver oil to 13 pounds of 
food. Feeding rates used for each diet are listed in Tables VI, VII, 
and VIII, and are expressed as percent of body weight fed over a 24 
hour period. 


Data from the above mentioned tables were used to plot 
feeding rates over mean water temperature in Figure 5. These results 
were not arrived at from tests to determine how much the fingerlings 
would consume, but were the actual amounts fed the fingerlings during 
normal hatchery-feeding operations at the White Lake Rearing Station. 
In view of this, there may be some question as to how much the data 
fepresent the response of walleye fingerling feeding rates to mean 
Water temperature. It is evident there was a wide variation in 
feeding rates used when mean water temperatures were above 70°F. A 
definite drop was noticed in the feeding activity of the youmg walleye 
When mean water temperatures dropped below 68°F; the feeding rates 
were therefore xeduced, 


Discussions and Conclusions 


The main purpose of the 1967 walleye feeding program was 
achieved; it is now clear that young walleye can be trained to feed 
on an artificial diet and survive. In addition, it is possible to 
frain young walleye to feed on the same type of food as used in brook 
trout rearing, i.e. trout crumbles. Survival of 24.9 percent was 
achieved in 1965 (Cheshire and Steele 1967). Although the fingerling 
survival for the 1967 program was relatively low (8.3%), it is hoped 
that Table 111 is some indication of survival that might be attained 
in the future (46.0% for trough number 6). 
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7. 


Techniques for rearing walleye, starting at the fry stage, 
have yet to be developed. Attempts so far have been unsuccessful, 
however, the flower pot method described in this report might be 
worthy of further investigation. In view of this, it appears the most 
rapid development of walleye rearing at the White Lake Rearing Station 
will take place through pond rearing walleye to fingerling size for 
about one month then putting them in troughs to be trained to feed 
on ground beef liver and trout crumbles. 


There is some indication the bulk of the growth in young 
walleye takes place when water temperatures are above 70°F. (Figures 
1 to 4), and that feeding rates are quite different above 70°F. 
than they are below this point (Figure 5). If there is a long delay 
before the walleye begin to feed properly, as was the case in 1965 
when a 5 to 7 week conditioning »veriod was required, a considerable 
amount of potential growth could conceivably be lost while water 
temperatures are still above 70°F, 


The results of attempts to date to have fingerlings feed 
on an artificial diet can be summarized as follows: The fingerlings 
were grown to a larger size in 1965, survival was relatively high, 
but it required a relatively lengthy conditioning period before 
the walleye started to feed properly. In addition, the fingerlings 
were fed no more then three times a day during the conditioning 
period. The 1967 feeding program resulted in lower survival and 
smaller fish; but it required a relatively short conditioning period, 
possibly due to the fish being fed once every hour. It is hoped 
the early conversion success achieved in 1967 can be combined with 
the higher survival achieved in 1965 to produce a larger fish than 
Was produced in 1°67. 


The importance of the frequency of feeding to survival 
‘requires further study. In addition, the importance of fingerling 
Size before starting to convert them to feeding on artificial food 
has to be examined more closely. 


A start has been made in this report to collect data on 
' feeding rates and temperature. These data will be added to and 
improved as more experience is gained in the feeding of walleye. 


; i LO Ve 
: Siren) oD 
i } ir ~ 
; 


pSyeze get ofa to antivada ovortn _— a 
givisawsoven: maed ovecl TAR on etemetea VBS ater f 
0 arigin svoqgst aids mt bediaousb boddecr $09 '3 
‘Seow ehe exsomon 3f . eit to wolv mt eaokdage 
wolksase gritines ols! ssidW oft Je gokusey ovation 20: 

20t este yuiluegnt? ot sysilaw enbuset haog ag 
boa? e2 Bantas od o2 maak nt medy gat? 

cA ealdmuito 6st bccn t 


emyoy mi dtwoxg of to Aled off oobjaathar noe 4 
gowgit) .T°OC evods evs semtevegmd vodew oode =e 

2 ,F90' ovods tnurs2ikb otivp aa8 chaem setae 
veiob andl = ai svorls if 8 stughl) tntog aia 
@BCr mk ooxo off naw as .visxegotq basi of Akg 
eidsisbiance 5 ,betkiupsy osw bobsed gataoksae 
todnw oltiw seosf sd ywidsvisgaos bivas voted 

JF°OY ovods fits 


bes? - egut tfeounit avad of stab of stqudge 20 8 
eget saopet S af?  ewolfot op béskyamoe Od aout 
fatd yievivsloe eaw Iovivaus .20@f at sake 
etoted bolusa gntcotstbhaco Scianeid yisvisel 
egatinxesnt? odt ,solstbbs at .yiwecorg bse ee, 
anti nots tbo: sit goitteb vsbh 5 somks — 
boas favivwe tewol ni betting of tinxgoty ‘s 
ebottogq gussets Hone tuxode ylovital fos 5 beatae | 
bayod et 33  mworl yxeve sano bel gated felt oe 2S 
Hsia bomicmos od men TICS nt beveldom Besaoul 
fei delt yegtsl 2 savboxrq oF C8@L at bovstdes Ie si nN 
” NOG 


Lavine od ; rihast to YoneL ipo aly WI 30 Sof ei ” 
gris eget to Sommatodat sid , bots ibbs al” eae 
bse Istoetiivxun so srihss? ag "mpi Susvinwo oF a 
tisaols ons 


Ao S¢a0 Socitos o 
bis of Sebdbsa od 

a 

i 


TIOgG35 st sit a abaat need ek 
od EIT: 
,oyotiaw to pekbss* 


a siab aaedTt ,oxssexoqned § 
oft mk bankse af + oot ae 


‘References 


Cheshire, W.F. and K.L. Steele, 1963. Rearing pickerel in bass ponds, 
1963 progress report. Dept. of Lands and Forests (unpub. 
report). 


Cheshire, W.F. and K.L. Steele, 1962. Rearing pickerel in bass ponds, 
1962 progress report. Dept. of Lands and Forests (unpub. 
report). 


| Cheshire, W.F., 1966. Preliminary data on the growth and survival 
. of walleye fingerlings fed on a diet of beef liver and trout 
pellets. Ontario Dept. of Lands and Forests (umpub. report). 


Cheshire, W.F. and K.L. Steele, 1967. Walleye rearing at the White 
Lake Rearing Station 1966 progress report. Ontario Dept. 
of Lands and Forests (unpub. report). 


Dobie, John, 1956. Walleye pond management in Minnesota. Prog. fish 
! cult., 13(2): 51-57. 


Martin, Mayo, 1958. Walleye hatching, rearing and transporting 
techniques as practiced in Kentucky. (Processed) Kentucky 
Dept. of Fish and Wildl. Res. 30 pp. n.d. 


Smith, Lloyd L., Jr. and John 8. Moyle, 1943. Factors influencing 
production of yellow pike-perch, s.v. vitreum in Minnesota 
rearing ponds. Trans. 73rd. meeting Amer. Fish. Soc.: 
243-361, 


age ss 
Saieee aha 


sey peed nt tabortoke gates saer 
* duqiu) BocetoT bra ebstal Yo tesa 


a 


jabadg, pead-it | istolote aribanas aSQ8E 
“ dueras) esco%o% bre shaat to .taed 


3 apadeuie fe bas sawoxg sds. fo aves conabahlevehe 
38st. pire. tavit Read 20 Askhb pao hah syn Isegak3 x6 
i(34odss | Sdueqew) a2astot bas ebank Fe «tea ort 


| “ir 

ssid od, $s gaithey sv: sttey CORE piaord de , 

aged oles =i: ToOgoT & : STRONY pera ok 3eds B! ake 

. (s¥oget . Giernas) 2308708 & 

Hekt lg0rt ©. stor: noth mt tienieginrsm brroq, sy: 
VG-Fe 5 

gniidoqens<i bis gnivsed .aritdegad: pottell ; 

daisies y OF iain f ral ii. hesisoaxg 8s 

bin yr Of (con .IbItW bass 


guts qnoulink etotost .  ERCT. ,alyom .& atloty 


sJesonnih 5’ qwoitiv. .v.2 ,dowq-sillq: wollegiag 
2 oF 9% «RTT .tamA papas 35st BEY nest Sf 


= 


9. 


Table 1 


Fry Feeding Experiments 


Length 
of Exp- 
eriment 
in 

days 


10 


When Can 
Feeding ibalism 
{ _| started 
Trough Food Freq- | after 
Number Method uency Hatching 
(davs) 
3 Liver, crumbles, oil| Flower pot hourly 6 
2A Liver, crumbles, oil} Bolting cloth 1/2 hour) 4 
if Liver, oil Bolting cloth 1/2 hou 
2 Liver 3 days Screen 1/2 hour 
Liver, crumbles 1/24 inch 
2 days mesh 
1A Liver, crumbles, oil| Bolting cloth 1/2 hour 
N.B. Fry in troughs 1 and 2 were so few after 5 days that they were 


combined and continued in 1A, All fry in 14 originated from 


troughs 1 and 2. 


Liver, crumbles and codliver oil used in following ratio: 2 
parts liver to 1 part trout crumbles by weight; 5 teaspoons 
of codliver oil to every 13 lbs. of liver-crumbles mixture. 


25,000 fry put in each of troughs 3, 2A, 1, and 2. 
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Table 11 


Fingerling Mortality and Survival 


Length of fish put in m., | - 


No. Fish started with &7 |1,000 | 3,000; 1060 | 1000 


Loss counted 
No. Fish taken out = 
No. Fish added = 


Loss unaccounted ‘or ° 


=>] 


Length fish surviving 
(mm) 


Length of Rearing 
Period in days 


- 
in 


\®. 


(1) Fish put in Trough 9. 
(2) Fish put in Trough 11. 


(3) Of 340 surviving in Trough 11, 
put in Trough 13. 


Total fingerlings started 9,557. 


Total fingerlings surviving 79°. 


Trough Number _ 


12 {4-3 
See | * 30e8 1 °36,.0' 19376-1399 | = 
2910 | 500 


- | 2,386; 551) 8985 | 2468 | 359 


200 sent to Waterloo U and 140 


- | 425] 102 0 | 100 
. 102 0| 277 0 | 140 
. 86] 130) 39) 234| 44 
102} 205| 277| 340] 108} 240 
| (3) 
95.5 85.1 | 91.9 |93.5 
8{ 110] 12| 95] 100} 79 
(1) (2) 
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Table 111 


Percent Fingerling Mortality and Survival 


' e Trough Number _ 
Length of fish put in = 36.2 36.1 38.0 37.6 39.9 = 
(mm) 
No. Fish started with 87 1000 3000 1060 1000 2910 500 


% Loss counted = - 79.5%| 52.0% | 89.8%| 84.8%] 71.8% 
% Fish taken out f<> = 14.2%| 9.6%) 0.0%| 3.4%| 0.0% 
% Fish added Foise - 3.4%| 0.0% | 27.7%] 9.0%] 28.6% 
% wmaccounted for ~ - | Bet teen | 3.9% | S04} 5,07 
% Fish surviving 60,07) 20sezie 6.87%| 26.17 | 34.0%; 3,74) 48,07 


Corrected % survival ° - £7367 \035277 6.3% Veen | 29.4% 


T 95 100 79 


Length of Rearing | 
Period in days 95 8 110 | 


Corrected % survival = 100% - % loss counted - % loss unaccounted for. 


Total survival = Total fingerlings surviving x 100 = 793-x 100 = 8.3% 


Total fingerlings started 9,207 
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12. 
Table IV 
Comparison, 1965 and 1967 Walleye Fingerling 


Feeding Experiments 


; 1965 | | 1967 


Length fingerlings put in (mm) |44.0 to 55.0 36.2 to 39.9 


Length fingerlings removed (mm) |96.0 to 102.5 91.9! ta795.5 


Percent survival 24.9% 8.23% 
Length rearing period (days) | 81 to 92 79 to/T10 
No, put in 9,357 


793 


No. removed 


Table V 


Malachite Green Treatment and Fingerling Survival 


Corrected | Time in trough 


Trough| Fingerling | Length of | Percent 


No. Rearing Survival | Percent before treatment 
Period Survival (days) 
| (days) 

6 : 595 AG . 0% : 1 

8 36,2 8 O27 - not treated 

9 36.1 110 6.8% 17.67, 9 

10 38.0 12 74earn yf SiS ea 1 

11 37.6 95 54,0% 6.3% 1 

12 39.9 ; 100 Pay e Tutt treated immediately 

13 - 79 43.0% 19 47 treated immediately 
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Table VI 


Beef Liver Feeding Rates 


Date | Trough | No. Fish per | Food Fed per | No. Times 
No. pound 24. hours as Fed in 24 


|% body weight| Hours 


t 


62.57 12 
52.5% 12 
67.6% 24 
66 .47, 12 
36.9%, 12 
54.37, 11 
“4.5% 11 
36.7% 11 


Mean Water 
Temperature 
OF 

77° 

717? 

ree 

17> 
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76° 

749 
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Table VII 


| Beef Liver - Crumbles Mixture Feeding Rates 


Trough |No. Fish | Food Fed per No. Times | Mean Water 
No. | per pound | 24 hours as Fed in 24 | Temperature 


% body weight | Hours OF, 
oy ys 12 77° 
101.4% Obs 770 
36.6% 11 760 
30.9% 11 76° 

aa e47, 11 74,0 
25-417, 11 74,0 

23 . 3% 11 74,0 

25 6% 11 74,0 
11.2% 6 700 
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Table VIII 
Crumbles Feeding Rates 


Date Trough! No. Fish | Food Fed per | No. Times Fed/| Mean Water 
No. per pound | 24 hours as per 24 hours | Temperature 
% body weight OF. 


| 
| 


| 


Aug. 14 13 168 84.2% 22 76° 
» 21 3 156 85.2% 29 740 
e 28 13 128 36.2% 11 740 

Sept. 5 6 54 24.47% 6 70° 
. 5 12 108 9.4% 6 70° 

| om 5 11 122 12207, 6 79° 
° 5 13 120 19.8% 6 70° 
» il 6 54 7th 2 67° 
> ii 9 90 $.8% 2 67° 
» il 12 110 3.1% 2 67° 
» 11 11 116 S077. 2 67° 
y 6h 13 110 | 5.8% 2 67° 
e 19 6 53 15.6% 2 690 
- 619 9 90 2-37, 2 690 
- 19 12 100 5 6% 2 690° 
> 19 11 116 357% 2 699 
- 19 13 96 10.7% 2 69° 
m= «625 6 56 8.2% 2 62° 
S 25 9 90 y Fey 4 2 62° 
= 25 L2 97 bey 2 62° 
m™ 25 11 £19 3.7% 2 620 
= 25 13 96 Ate 2 620 

Oct. 2 6 48 tat 2 58° 
4" 2 9 80 2.0% 2 58° 
. 2 12 92 5,37, 2 g° 
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Temperature, Length growth and Weight growth curves. 
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Trough 12. Temperature, Length growth and Weight growth Curves 
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Walleye Feeding Rates and Water Temperature 
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; NORTH BAY DISTRICT RUFFED GROUSE 
REPORT - 1967 


by 
M.E. Buss 


Introduction 

The 1967 ruffed grouse hunting season was a success for 
“nearly everyone in the North Bay District. Hunters travelling by 
“automobile on bush roads found birds abundant throughout the District. 
Few hunters were contacted in the field while hunting on foot and 

these few hunters did not enjoy the same success as road humters. 
. 

This report contains information gathered by District 
Conservation Officers, District Office Fish and Wildlife personnel, 
“Other Lands and Forests staff and interested public cooperators. The 

information includes brood count data, hunter success data and sex 
and age data determined from grouse wings and tails collected during 
the hunting season. 


The absence of one Conservation Officer during the hunting 
season in Management Area III resulted in a lack of hunter-success 
“information in the Townships involved (Figure 1). However, the 
“general success of the hunt is evident even with this lack of 
information. 


Brood Counts 


Sightings of grouse broods were recorded during the months 
of June, July, August and early September. The procedure of recording 
the miles travelled on bush roads by each observer was followed quite 
Consistently. However, a few records were made in which the observers 
Neglected to record the miles travelled. Therefore, the data is 
presented in two ways. Table 1 presents the summary of grouse broods 

Observed by month, including the corresponding mileage data. Table 2 
presents the total brood summary including both the observations in 
Table 1 and those observations which did not have mileage data. 
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| Table 1 


Grouse Brood and Observation by Month 


Including Miles Travelled 
Chicks/ Miles Broods/ 
Broods _ Chicks Brood Travelled Mile 
une 1 8 §.0 45 0.02 
July 52 221 4,3 1118 0.05 
| ugust 43 157 Sal £722 0.03 
September _4 = _20 5.0 70 0.03 
Totals 100 406 I 2955 0.03 
Table 2 


Total Grouse Broods Observed 


by Month 


Broods Chicks Chicks/Brood 
3 16 5.3 
54 235 4.4 
August 61 261 4.3 
September _4 _20 5.0 


Totals 122 532 4.4 


The spatial distribution of brood observations is presented 
in Figure 2. 


a A total of one hundred and twenty-two (122) broods were 
)Observed with five hundred and thirty-two (532) chicks. The overall 
Verage of chicks per brood was 4.4. This would not appear to be a 
_ increase over last year's average. However, the method used to 
Obtain these figures is probably not uniform. We will be making an 
attempt to have all observers search the areas carefully for chicks. 
Those observers who made a careful search reported many more chicks 
per brood than did more casual observers, 
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We also intend to continue to record miles travelled to 
rovide a base for comparing the effort and results of the brood count. 


Table 3 presents a comparison of five years of brood count 


ata collected in the North Bay District. Without the base figure of 
iles travelled, a meaningful trend is not evident. 


Figure 1 
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Figure 2 
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Table 3 


A Summary of Five Years of Brood Counts 


in the North Bay District 


No. of Ave. No. 

Broods Chicks/ Miles Broods/ 
Year Observed Brood Travelled Mile 
1963 118 4.9 
1964 126 ays 
1965 94, Lod 
1966 139 4.2 
1967 122 4.4 


(For those observed with mileage) 


1967 100 4.1 2955 0.03 


Hunter Success 


A total of 937 hunters were contacted in the field during the 
1967 grouse hunting season. The total reported kill was 872 grouse. 
This is the greatest number of humters and birds checked and recorded 
in the North Bay District. 


The humter success data collected in the field represents 
a great deal of effort by District Conservation Officers. It is safe 
to assume the greatest effort was spent in areas where grouse were more 
plentiful, more accessible and areas, therefore, receiving the graatest 
hunting pressure, While this may appear to bias the resulting informa- 
tion it may actually reflect a truer general picture of hunter effort 
and success, 


Table 4A presents a summary of the success of hunters hunting 
on foot. The number of hunters contacted while hunting by foot in 1967 
has declined from those in previous years. With no measure of the 
effort involved in contacting these humters it is difficult to evaluate 
the apparent change in hunting techniques. We do feel, however, that 
birds were plentiful enough on bush roads allowing easy automobile 
travel and these humters were enjoying good success without walking 
less accessible skid trails. 
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Table 4B presents a summary of the success of hunters hunting 
_ from automobiles on bush roads, There is a 30% increase over last 
year in the number of hunters contacted while hunting along roads. 


Both the number of grouse seen per 100 miles driven, 16.1, 
and the number of grouse shot per 100 miles, 8.3, have nearly doubled 
the 1966 figures. Undoubtedly, our upland game hunters were pleased 
to have enjoyed such a fine hunting season. 


| 
| There were no data reported on the success of hunters using 
| dogs while hunting. There has generally been a deficiency of this 
| information simply because very few hunters use dogs. 
| Figure 3 presents the relative distribution of grouse killed 
in the District during the 1967 hunting season. It is unfortunate that 
| we are not able to show the relative distribution of effort, but it 
has been difficult to determine just which portion of a road hunter's 
effort (mileage) was driven in each of several townships reported, 


Table GA 


Grouse Season Summary - 1967 


Hunting on Foot 1967 1966 1965 1964 
No. of Hunters 101 226 197 1785 
No. of Hours 236 556 502 541 
No. of Grouse Seen 164% 448 361 315 
No. of Grouse Shot S4* 222 175 169 
Seen/100 Hours 69.5 80.6 71.3 58.2 
Shot/100 Hours 35.6 Bdge 24,90 |) Si? 


*Includes 5 spruce grouse 
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Table 4B 
| Hunting by Road 1967 1966 1965 1964 
| No. of Hunters 836 365 261. 188 
No. of Miles Driven F332 6,047 3,976 3,082 
No. of Grouse Seen 1,531* 548 452 322 
No. of Grouse Shot 794% 288 250 177 
Seen/100 Miles 16.1 9.0 11,1 10.95 
Shot/100 Miles 8.3 4,8 7.0 Set 


*Includes 61 spruce grouse 
Ratios of Sexes and Ages 


Eight hundred and seventy-eight (878) ruffed and spruce grouse 
were reported killed according to the information gathered on the 
suecessof hunters. However, information on the sex and age of birds 
_ kiiled includes onjy five hundred and eight-two (582) birds. The 
_ birds were sexed and aged as a result of the collection of wings and 
tails. The reports and collections of several cooperators also account 
for part of the resulting imbalance of information. 


Since the Management Areas in the North Bay District (Figure 1) 
are not ecological units, the sex and age distribution of birds killed 
in the District is presented as totals without other spatial different- 
dation. Sex and age information on 19 spruce grouse is not included 
in Table 5, 


Table 5 


Summary of the 1967 Ruffed Grouse Sex and Age Information 


Age No. of Males No, of Females Ratios 
Adult 104 69 AM:AF 1:0.66 
Juvenile 177 232 JM: JF 1:1.31 


AF:J 1:5.93 


; A:J 1:2.36 
(Key: A=Adult, J-Juvenile, M-Male and F=Female) 
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The increases in the 1967 adult female to juvenile and adult 
to juvenile ratios is not surprising in light of the increased hunter 
success. A puzzling change occurs in the juvenile sex ratio. We are 
confident in our data and are, therefore, undecided as to the 
explanation of the differential sex ratio. Unbalanced sex ratios are 
not uncommon in grouse, but are usually unbalanced in favour of the 
females (Edminster, 1947:291: Bump, Darrow, Edminster and Crissey, 
1947:514). Considering the fact that the grouse cycle phenomenon 
itself is as yet not understood, these abnormalities cannot entirely 
be overlooked. Such changes in sex ratios may be part of the cyclic 
mechanism governing grouse productivity. 


Table 6 presents the ten year comparison of ruffed grouse 
sex and age information. Perhaps of some significance here is the 
increasing ratio of juvenile females to juvenile males. There appears 
to be a continuing increase over the last four years, as well as the 
increase in juveniles to adult females. 


Table 6 


Ten Year Summary of Ruffed Grouse Sex and Age Information 


No, of Birds 


in Sample AF: J A:J AM:AF JM: JF 
1958 146 Persie | |6120.52 170.90 1:1,04 
1959 820 0247 = 10527 1:1.38 1:9,81 
1960 685 1:1.02 1:0.60 1:1.44 130,79 
1961 573 1:0.76 1:0.41 Lf; b..16 1:0.74 
1962 34 1:0.63 1:06.37 1:0.81 1:0.85 
1963 413 ious 221.99 1:0.88 1:1.48 
1964 706 1:4.41 1:1.86 PeO,7 9 1:0.79 
1965 569 1:5.04  1:1.63 £20.51 1:0,89 
1966 £.66 1:4.88 1:22.03 L:0..78 1:0,97 
1967 56 1eeees, 132536 1:0.66 1:1.31 


This information, although not tested statistically appears 
to exhibit a trend towards increasing grouse production over the last 
ten years. 
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Temporal Distribution of Kill 


Figure 5 presents the accumulative percent total of hunting 
effort (number of hunters checked) and the percent of birds killed 
(number checked in hunters’ bags) for each week of the hunt. To a 
"certain extent these figures represent the effort of Conservation 
Officers to gather such information. However, as the effort of the 
Officers responds to the spatial distribution of hunters, so we may 
“expect the effort to respond to the temporal distribution of hunters. 


The temporal distribution of birds killed and hunters checked, 
Bihile somewhat erratic, can be explained. The poorer success of 
hunters during the first weeks of the season was probably due to the 
fact that broods were not yet dispersed and leaf fall had not yet 
occurred. The increase in hunter success during and after the week 
of October 2 - 8 was, no doubt, due to the greater numbers of hunters 
in the field, This period includes Thanksgiving weekend which accounts 
for the increased hunting effort. Perhaps of more significance, the 
broods had probably been scattered by previous hunting and by the 
Matural tendency to do so. Leaf fall had also progressed and birds 
were more easily seen, 
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Discussion and Recormendation 


We believe the data presented and discussed in this report 
meeds little further explanation. We recognize that a great deal 
more analysis of brood production and sex and age data could be 
valuable. However, time does not allow this. Also correlating these 
data after-the-fact, without previously designing the effort, is 
difficult and may be wnreliable,. 


Further attempts to standardize the methods used to obtain 
information wili be undertaken in the coming year, particularly as 
the methods apply to grouse brood observations. 


We would like to abandon the grouse wing and tail collections 
considering the increasing work demanded from field personnel and the 
use of this information. Our Officers are quite competent at sex and 
age determinations. Perhaps setting quotas of birds to be sexed and 
aged in the field without collection might provide the same information. 


This year questionnaires were not sent to Land Use Permit 
holders asking for their success in grouse hunting. -We feel the 
reliability of these reports is doubtful. Therefore, the practice has 
been discontinutd, 
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A STUDY OF HATCHING AND REARING COMMON SUCKERS 
(Catostomus c. commersonii) IN THE KENORA DISTRICT 


by 
B.. Saunders 


Abstract 


A study was made of the feasibility of hatching and 
rearing common suckers for the bait fish market in 
the Kenora District. 


It was estimated that 70 percent of the cormon 
suckers reared could have been sold by the latter 
part of August, and that the culture of common 
suckers for bait is feasible in the present market 
situation. 


Introduction 


Kenora District has a history of insufficient bait fish 
being available on the market during late July and August. This 
shortage occurs because the ccrmercial bait fishermen are unable to 
harvest sufficient bait fish to meet the market's demand during this 
period. 


This study was conducted to determine the feasibility of 
hatching and rearing suckers in man-made ponds. It is hoped that the 
culture of bait fish will help off-set the shortage which occurs in 
late summer, Holding ponds, will also aid in providing bait fish 
during periods of limited supply. 


The study area was located near Kenora on private property 
belonging to a local bait fisherman who co-operated with the Department 
of Lands and Forests in this study. 


‘Methods 


Common suckers were caught during the spring spawning run in 
streams located at Clearwater Bay in Lake of the Woods and Black 
Sturgeon Lake. A large dip net was used to catch the spawning suckers 
and 10 to 15 were held in a 45-gallon barrel, half filled with fresh 
water until stripping began. 
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Stripping eggs and milt from suckers is quite simple. The 
eggs were expressed into a clean wet vail and immediately the nilt 

of a male was stripped over the eggs. Eggs and milt flow freely from 
ripe fish when light pressure is applied by moving the thumb and 
forefinger over the abdomen towards the vent. Several (five or six) 
female and maie fish may be stripped into the pail. 


The eggs and milt were gently stirred by rocking the pail 
to and fro so that the sperm would reach all the eggs. After the 
eggs and milt were thoroughly mixed, a small amount of water was 
added and stirring continued for two or three minutes. The excessive 
milt was then washed off the eggs by changing the water in the pail 
several tines. 


Sucker eggs have a tendency to clump or stick together. 
Clumping should be prevented because eggs which stick together are 
unable to obtain sufficient oxygen and will die. Dead eggs are 
extremely prone to being attacked by fungus. To prevent clumping, 
a cup of clay and water of the consistency of pea soup was stirred 
in with the sucker eggs after the excessive milt had been washed 
out. The clay and water mixture coats the eggs and prevents clumping. 
The excessive clay was then washed out with clean water and the sucker 
eggs were left to harden in a liberal amount of clean, fresh water 
for an hour before being transported to the hatchery. The eggs are 
very easily injured if they are not allowed to haxden. 


Four quarts ot sucker eggs (approximately 130,090 eggs) 
were placed in four Meehan hatching jars. The number of eggs obtained 
from a female sucker is dependent upon the size and spawning condition 
(ripeness) of the fish. It is estimated an adult female will lay 
30,000 to 130,000 eggs (Mackay, 1963). The number of male fish used 
in fertilizing the eggs was equal to the number of female fish stripped. 
The hatching jars were housed in a small wooden shelter for protection. 


Water was piped to a storage tank in the hatchery through 
a one-inch water line by gravity flow from a man-made pond. The 
water flow in the hatchery jars was regulated by individual valves 
from the storage tank. The man-made pond was approximately an acre 
and a half in size and averaged four feet in depth. It contained 
water collected by natural drainage from the adjacent land and water 
pumped into it from the nearby Winnipeg River. This pond was later 
used as the rearing pond for the sucker fry. Throughout the summer, 
water was pumped periodically from the Winnipeg River into the rearing 
pond, This assured that the water in the pond did not become stagnant 
at any time. 
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The water in the ponc was chemically analyzed in th latter 
part of June 1967, using a DR-EL Hach Water Analysis kit with the 
results shown below. 


Oxygen “ 7.5 ppn 
Carbon Dioxide - 8.0 ppm 
Nitrates and Nitrates - 24.0 ppm 
Phosphates = 0.1 ppm 
Alkalinity - 75.0 ppm 
pH - 6.3 


Daily maximum and minimum water temperatures were recorded 
in the hatchery during the incubation period. Maxinum and minimum 
water temperatures were recorded in the rearing pond at a-depth of 
two feet below the surface from May 14, 1967 to August 20, 1967. 


The fry were introduced to the rearing pond within 48 
hours after hatching. No other species of fish were in the rearing 
pond during the entire study. The sucker's growth was checked 
volumetrically and linearally throughout the summer and early fall. 
Growth rates were determined by capturing 100 suckers at random and 
then measuring the number of milliliters of water their bodies 
displaced and by neasuring their total lengths in millimeters. 


The rearing pond was partially drained and seined on November 
2, 1967 and an estimate of the production of suckers was made. The 
Study was concluded on November 2, 1967 as the pond was required to 
store other species of bait fish over the winter. 


Results 


Two jars of sucker eszs were placed in the hatchery on May 
17, 1967 and were incubated until May 29, 1967. This batch of eggs 
required 285 degree-days to hatch. Two other jars of sucker eggs 
were started on May 19, 1967 and hatched on May 30, 1967-- requiring 
277 degree-days to hatch. (A degree-day is one Fahrenheit degree 
above 32° F, for 24 hours.) The number of degree-days required to 
hatch the two separate lots of eggs is exceedingly similar, but the 
slight difference may be due to inequalities in their respective 
incubating temperatures, or the fact that the sucker eggs were 
collected from two different areas. The number of degree-days was 
calculated by using the average temperature of the hatchery water 
each day during the incubation period, 
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An estimated 80 percent of the eggs hatched (calculated by 
volume) in each of the four hatching jars, resulting in approximately 
104,000 fry being stocked in the rearing pond. 


The maxinum and minimum hatchery water temperatures were 
recorded daily during incubation. The record of these temperatures 
is illustrated in Figure 1. Figure 11 is the record of the weekly 
Maximum and minumnum temperatures in the rearing pond from May 14, 1967 
to August 26, 1967, The only exception being the period from July 2, 
1967 to August 12, 1967 when only one reading was teken in that 
period. Figure 11 illustrates that the suckers had very favourable 
water temperatures during the entire summer for rapid growth, as the 
temperature was normally between 65°F. and 75°F. The lethal water 
temperature for cormon suckers occurs at 85°F. 


Four growth rate checks were made throughaut the study 
period with the results tabulated below. (Method of checking growth 
rate discussed wder METHODS section). 


Total Volume Average Total Length 
Date __Qils.) (MM. ) 
June 26, 1967 7 19 (0.7 inches) 
August 9, 1967 150 53 (2.1 inches) 
August 30, 1967 170 59 (2.3 inches) 
November 2, 1967 240 67 (2.6 inches) 


The rearing pond was seined on November 2, 1967 to determine 
the production of the suckers. Ten imperial gallons of common suckers 
were removed from the rearing pond and graded, Thirty percent of the 
suckers were graded into the medium bait size range (average 3.5 inches 
long), ranging from 3.0 inches to 4.5 inches in length while the 
temaining 70 percent were deemed small size bait (average 2.5 inches 
long, ranging from 2 inches to almost 3 inches in-length). Three 
gallons of medium sized suckers (3.5 inches) is equivalent to 175 
dozen or 2,100 fish, while seven gallons of small-sized suckers 
(2.5 inches) represent 1,239 dozen or 14,863 fish. 


Discussion 


The total production o£ the suckers could have been increased 
by more intensive management of the pond. Predators were very import- 
ant in reducing the sucker populations. The most important predators 
were aquatic insects which were observed capturing and devouring many 
Sucker: fry. When the suckers reached the fingerling stage, other 
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| predators such as Great Blue herons, Mergansers, American bitterns, 
| Belted Kingfishers, nink and turtles, were observed feeding on the 
| suckers. 


\@ The first step would be to remove or greatly reduce the 
| number of predators which occurred in and around the rearing pond. 
| Kerosene or No. 2 fuel oil may be used to control air breathing 
aquatic insects because the oi1 makes breathing impossible. (Dobie 
et al., 1956). The suggested rate of kerosene is 10 to 12 gallons per 
Surface acre of the water (Dobie et al., 1956)*. The oil should be 
applied to the pond in the spring-and later removed by overflowing 
the pond's surface water. Herons, bitterns and other wading birds 
Which prey on fish can be discouraged by ponds with steep banks. The 
steep banks prevent the wading birds from having a place to stand and 
fish. Posts along the pond's edge, over-hanging trees and any object 
which provides a perching site over the surface of the water should 
be removed, The removal of these perches will prevent kingfishers 
from preying on the fish. The use of traps, baited hooks and "scarce 
devices" will also aid in the removal or the frightening away of 
predators (Dobie et al., 1956). 


It was estimated that-30 percent of the suckers were of 
marketable size in early August, while 70 percent could have been 
sold by late August or early SBeptember. In Minnesota, it has been 
demonstrated that the total production in a pond can be greatly 
increased by selectively harvesting the bait fish several times during 
the growing season (Dobie et al., 1956). This selective harvesting 


” 


provides more room and food for the remaining fish. 


Approximately 16 percent of the fry stocked survived to 
November 2, 1967 when the pond was seined. This is very similar to 
the survival rate of 17 percent which occurred in a Minnesota pond 
Stocked at approximately the same rate as the pond in this study. 

Artificial feeding and fertilizing of the rearing pond 
woul enable more fish to be grown to a marketable size in the first 
Season (Forney, 1953). This does not imply, however, that fish died 
from a lack of food. 


*No introduction may be made of a deleterious material into public 
waters, or into private waters which nay subsequently drain into 
public waters, except under the authority of a permit issued by the 
Ontario Water Resources Commission. 
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The retail value of the suckers seined on November 2, 1967 
AS approximately $750.00. 
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